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ȺɇɈɌȺɐȱə. ɋɬɚɬɬɹ ɜɢɫɜɿɬɥɸɽ ɚɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɛɥɟɦɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɛɟɡɩɟɱɧɿɫɬɸ ɡɚ ɩɪɢɧɰɢɩɚɦɢ
ɇȺɋɋɊ ɧɚɜɢɪɨɛɧɢɰɬɜɚɯɯɚɪɱɨɜɨʀɩɪɨɦɢɫɥɨɜɨɫɬɿɍɫɬɚɬɬɿɭɩɟɪɲɟɨɩɢɫɚɧɨɨɫɨɛɥɢɜɨɫɬɿɩɨɛɭɞɨɜɢɬɚɜɢɤɨɪɢɫɬɚɧɧɹɞɚɧɨʀ
ɫɢɫɬɟɦɢ ɧɚ ɜɢɪɨɛɧɢɱɢɯ ɞɿɥɹɧɤɚɯ ɞɟ ɜɢɩɭɫɤɚɸɬɶ ɤɚɩɫɭɥɶɨɜɚɧɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ ɡ ɩɪɨɛɿɨɬɢɱɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɉɪɢ
ɰɶɨɦɭɨɫɨɛɥɢɜɚɭɜɚɝɚɧɚɩɪɚɜɥɟɧɚɧɚɭɫɿɦɨɠɥɢɜɿɤɪɢɬɢɱɧɿɬɨɱɤɢɤɨɧɬɪɨɥɸɹɤɿɦɨɠɭɬɶɫɬɚɬɢɧɚɡɚɜɚɞɿɜɢɪɨɛɧɢɰɬɜɚɛɟɡ
ɩɟɱɧɨʀ ɤɚɩɫɭɥɶɨɜɚɧɨʀɩɪɨɞɭɤɰɿʀ ɡ ɩɪɨɛɿɨɬɢɱɧɢɦɢɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢɈɯɚɪɚɤɬɟɪɢɡɨɜɚɧɿ ɭɫɿ ɜɢɞɢɪɢɡɢɤɿɜɚɬɚɤɨɠɧɚɜɟɞɟɧɿ
ɪɟɤɨɦɟɧɞɚɰɿʀɳɨɞɨɩɨɩɟɪɟɞɠɟɧɧɹɭɫɭɧɟɧɧɹɚɛɨɡɧɢɠɟɧɧɹ ʀɯɞɨɩɪɢɩɭɫɬɢɦɢɯɪɿɜɧɿɜɩɨɡɧɚɱɟɧɢɯɭɦɿɠɧɚɪɨɞɧɢɯɫɬɚɧɞɚɪ
ɬɚɯ 
ɇɚɜɟɞɟɧɿ ɩɪɨɩɨɡɢɰɿʀ ɡɚ ɪɚɯɭɧɨɤ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɜɢɪɨɛɧɢɰɬɜɚ ɝɚɪɚɧɬɭɸɬɶ
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ABSTRACT In the article actuality of problem of introduction of control system is lighted up by safety on principles of ɇȺɋɋɊ on 
the enterprises of food industry. In the article the features of construction and use of this system are first described on productive 
areas, where is producing of incapsulated semiproducts with probiotic microorganisms. Thus the special attention is sent to all pos-
sible critical points of control, that can become a hindrance to the production of safe incapsulated products with probiotic microor-
ganisms. On the basis of the resulted chart authentication and analysis potentially of dangerous factors is done, which foresees col-
lection and estimation of information about dangers and terms which can result in their origin. Within the framework of plan physi-
cal, biological and chemical dangers are examined. All identified an ununconcern estimated with a ball scale. At determination of 
HYHU\..7DPHWKRGZDVXVHG ©7UHH RIPDNLQJ GHFLVLRQªAll types of risks are described, and also recommendations over are 
brought concerning warning, removal or decline them to the possible levels mark in international standards.  
The resulted suggestions in relation to a management possible dangerous factors guarantee making of safe products due to the of-
fered systematic control on all stages of production;  an unconcern of products is at a consumption; an increase of responsibility of 
personnel is on all operations and stages of technological process.  





ɋɭɱɚɫɧɟ ɩɟɪɟɮɨɪɦɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɨɤ ɤɚɧɚɥɿɜ
ɡɨɜɧɿɲɧɶɨʀɬɨɪɝɿɜɥɿɜɍɤɪɚʀɧɿɿɭɫɜɿɬɿɩɨɜɢɧɧɿɦɚɬɢ
ɡɚɦɟɬɭ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɠɢɬɬɹɥɸɞɟɣɈɫɨɛɥɢɜɨʀ
ɚɤɬɭɚɥɶɧɨɫɬɿ ɰɟ ɩɢɬɚɧɧɹ ɧɚɛɭɜɚɽ ɜ ɭɤɪɚʀɧɫɶɤɨɦɭ
ɫɭɫɩɿɥɶɫɬɜɿ ȼɢɡɧɚɧɧɹ ɫɜɿɬɨɜɨɸ ɫɩɿɥɶɧɨɬɨɸ
ɜɿɬɱɢɡɧɹɧɨɝɨ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ ɬɚ
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɶ ɨɞɧɢɦɢ ɡ
ɧɚɣɩɨɬɟɧɰɿɚɥɶɧɿɲɢɯ ɱɢɧɧɢɤɿɜ ɪɨɡɤɜɿɬɭ ɞɟɪɠɚɜɢ ɬɚ
ɪɿɜɧɹ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ ɩɪɨɝɧɨɡɭɽ ɮɨɪɦɭɜɚɧɧɹ
ɲɢɪɨɤɨɝɨ ɡɚ ɝɟɨɝɪɚɮɿɽɸ ɫɩɟɤɬɪɭ ɬɨɪɝɨɜɟɥɶɧɢɯ
ɜɡɚɽɦɨɞɿɣ ɬɚ, ɭ ɡɜ¶ɹɡɤɭ ɡ ɰɢɦ, ɜɢɦɚɝɚɽ ɜɿɞ
ɜɢɪɨɛɧɢɤɿɜ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ ɬɚ ɝɚɪɚɧɬɿʀ ɪɿɡɧɢɯ ɪɿɜɧɿɜ
ɛɟɡɩɟɤɢɝɨɬɨɜɨʀɩɪɨɞɭɤɰɿʀ 
əɤɿɫɬɶ ɿ ɛɟɡɩɟɤɚ ɛɭɞɶ-ɹɤɨɝɨ ɯɚɪɱɨɜɨɝɨ
ɩɪɨɞɭɤɬɭ ɡɚɤɥɚɞɚɽɬɶɫɹ ɩɪɚɤɬɢɱɧɨ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ
ɣɨɝɨ ɠɢɬɬɽɜɨɝɨ ɰɢɤɥɭ ɩɨɱɢɧɚɸɱɿ ɡ ɜɢɡɧɚɱɟɧɧɹ
ɜɢɦɨɝ ɞɨ ɫɢɪɨɜɢɧɢ ɬɚ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ ɿ, 
ɡɚɤɿɧɱɭɸɱɢ ɭɬɢɥɿɡɚɰɿɽɸ ɧɟɡɚɬɪɟɛɭɜɚɧɢɯ ɚɛɨ
ɛɪɚɤɨɜɚɧɢɯ ɨɞɢɧɢɰɶ ɬɨɜɚɪɿɜ [1]. Ɍɨɦɭ ɤɨɧɬɪɨɥɶ
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ɜɨɞɠɭɜɚɬɢ ɯɚɪɱɨɜɭ ɩɪɨɞɭɤɰɿɸ ɜɢɡɧɚɸɬɶ ɿ ɡɚɫɬɨɫɨ
ɜɭɸɬɶ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɛɟɡɩɟɱɧɿɫɬɸ ɯɚɪɱɨɜɢɯ
ɩɪɨɞɭɤɬɿɜ Ɂɚɤɨɧɨɞɚɜɫɬɜɨ ɤɪɚʀɧ ȯɜɪɨɩɟɣɫɶɤɨɝɨ ɋɨ
ɸɡɭ əɩɨɧɿʀ Ʉɚɧɚɞɢ ɋɒȺ ɜɢɦɚɝɚɽ ɨɛɨɜ¶ɹɡɤɨɜɨɝɨ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɿɧɧɹ ɛɟɡɩɟɱɧɿɫɬɸ ɯɚɪ
ɱɨɜɢɯɩɪɨɞɭɤɬɿɜ [2].  
ȼ ɍɤɪɚʀɧɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɢɫɬɟɦ ɇȺɋɋɊ
(Hazard Analysis and Critical Control Points) ɬɚɤɨɠɽ
ɨɛɨɜ
ɹɡɤɨɜɢɦ ɞɥɹ ɜɫɿɯ ɩɿɞɩɪɢɽɦɫɬɜ ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ
ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ ɜɜɟɞɟɧɧɹɦ ɜ ɬɨɜɚɪɨɨɛɿɝ ɯɚɪɱɨɜɢɯ
ɩɪɨɞɭɤɬɿɜ ɉɪɨɬɟ ɞɟɹɤɿ ɬɟɯɧɨɥɨɝɿʀ ɩɨɬɪɟɛɭɸɬɶ ɞɟ
ɬɚɥɿɡɚɰɿʀɜɢɦɨɝɞɨɜɩɪɨɜɚɞɠɟɧɧɹɞɚɧɨʀɫɢɫɬɟɦɢ [3]. 
Ɍɚɤɧɚɩɪɢɤɥɚɞɤɚɩɫɭɥɶɨɜɚɧɿɩɪɨɛɿɨɬɢɱɧɿɦɿ
ɤɪɨɨɪɝɚɧɿɡɦɢ ɹɤɿ ɦɚɸɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɨɡɞɨɪɨɜ
ɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɥɹ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɿ ɜɢɫɬɭɩɚ
ɸɬɶ ɭ ɪɨɥɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɞɥɹ ɰɿɥɨʀ ɧɢɡɤɢ ɫɨɥɨɞ
ɤɢɯ ɫɬɪɚɜ >4, 5@ ɧɚɪɚɡɿ ɩɨɬɪɟɛɭɸɬɶ ɭɬɨɱɧɟɧɶ ɪɢɡɢ
ɤɿɜ ɨɫɤɿɥɶɤɢ ɜɢɪɨɛɧɢɰɬɜɨ ɞɚɧɨʀ ɩɪɨɞɭɤɰɿʀ ɪɨɡɲɢ
ɪɸɽɬɶɫɹɡɚɪɚɯɭɧɨɤɜɧɟɫɟɧɧɹɧɨɜɢɯɜɢɞɿɜɩɪɨɛɿɨɬɢ
ɱɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɚ ɜɢɪɨɛɧɢɰɬɜɚ ɧɨɜɢɯ ɬɨɜɚɪ
ɧɢɯɩɪɨɩɨɡɢɰɿɣɧɚ ɨɫɧɨɜɿʀɯɤɚɩɫɭɥɶɨɜɚɧɢɯɮɨɪɦ 
Ɉɬɠɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿ ɩɿɞɬɪɢɦɤɚ ɿɫɧɭɜɚɧɧɹ 
ɫɢɫɬɟɦɢ ɇȺɋɋɊ ɩɿɞ ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɚ
ɤɚɩɫɭɥɶɨɜɚɧɢɯ ɩɪɨɛɿɨɬɢɱɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ
ɞɨɡɜɨɥɢɬɶ ɩɿɞɩɪɢɽɦɫɬɜɭ ɭɧɢɤɧɭɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ
ɩɨɬɟɧɰɿɣɧɨ ɧɟɛɟɡɩɟɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɿ ɫɢɪɨɜɢɧɧɢɯ
ɤɨɦɩɨɧɟɧɬɿɜ; ɫɬɚɧɟ ɡɚɩɨɛɿɠɧɢɦ ɡɚɯɨɞɨɦ ɜɿɞ
ɛɿɨɥɨɝɿɱɧɢɯ ɯɿɦɿɱɧɢɯ ɬɚ ɮɿɡɢɱɧɢɯ ɪɢɡɢɤɿɜ ɳɨ
ɦɨɠɭɬɶ ɫɩɪɢɱɢɧɢɬɢ ɪɿɡɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ ɥɸɞɟɣ; 





Ɇɟɬɚ ɪɨɛɨɬɢ ɩɨɥɹɝɚɽ ɭ ɜɢɡɧɚɱɟɧɧɿ ɨɫɧɨɜɧɢɯ
ɟɬɚɩɿɜ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɬɚ ɛɟɡɩɟɱɧɿɫɬɸ ɩɪɢ ɜɢɪɨɛ
ɧɢɰɬɜɿ ɤɚɩɫɭɥɶɨɜɚɧɢɯɩɪɨɞɭɤɬɿɜ ɡɩɪɨɛɿɨɬɢɱɧɢɦɢɦɿ





ɇȺɋɋɊ ± ɤɨɧɰɟɩɰɿɹ ɹɤɚ ɩɟɪɟɞɛɚɱɚɽ
ɫɢɫɬɟɦɚɬɢɱɧɭ ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɨɰɿɧɤɭ ɿ ɭɩɪɚɜɥɿɧɧɹ
ɧɟɛɟɡɩɟɱɧɢɦɢ ɱɢɧɧɢɤɚɦɢ ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɛɟɡɩɟɤɭ
ɩɪɨɞɭɤɰɿʀ, ɬɚɽɡɚɩɨɛɿɠɧɨɸɩɪɟɜɟɧɬɢɜɧɨɸɫɢɫɬɟɦɨɸ
ɜ ɱɚɫɬɢɧɿ ɛɟɡɩɟɤɢ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ Ⱥɜɬɨɪɢ >@
ɜɜɚɠɚɸɬɶ ɳɨ ɿɦɩɥɟɦɟɧɬɚɰɿɹ ɬɚ ɦɨɬɢɜɚɰɿɹ ɫɢɫɬɟɦɢ
ɇȺɋɋɊ ɩɨɜɢɧɧɚ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɧɚ ɧɚɰɿɨɧɚɥɶɧɨɦɭ
ɪɿɜɧɿ ɚ ʀʀ ɜɩɪɨɜɚɞɠɟɧɧɹ ɤɨɧɬɪɨɥɸɜɚɬɢɫɶ ɧɚ ɪɿɜɧɿ
ɦɿɫɰɟɜɨɝɨ ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ ɬɚ ɞɟɪɠɚɜɧɨɝɨ
ɦɟɧɟɞɠɦɟɧɬɭ  
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɧɿɬɨɪɢɧɝɭ ɪɨɡɜɢɬɤɭ
ɫɬɪɚɬɟɝɿʀɦɟɧɟɞɠɦɟɧɬɭɹɤɨɫɬɿɬɚɛɟɡɩɟɤɢɧɚɫɜɿɬɨɜɨɦɭ
ɪɿɜɧɿ ɦɨɠɧɚ ɞɿɫɬɚɬɢɫɹ ɜɢɫɧɨɜɤɭ ɩɪɨ ɬɟ ɳɨ ɞɨ
ɨɫɧɨɜɧɢɯ ɜɢɞɿɜ ɫɢɪɨɜɢɧɢ ɦ¶ɹɫɨ ɪɢɛɚ ɩɬɢɰɹ ɡɟɪɧɨ
ɮɪɭɤɬɢ ɨɜɨɱɿ ɜɨɞɚ ɬɨɳɨ ɬɚɩɪɨɞɭɤɬɿɜ ʀɯɩɟɪɟɪɨɛɤɢ
ɦ¶ɹɫɧɿ ɬɚ ɪɢɛɧɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ ɦɨɥɨɤɨ ɩɢɬɧɟ
ɤɪɭɩɚ ɛɨɪɨɲɧɨ ɰɭɤɨɪ ɫɨɤɢ ɧɚɩɨʀ ɚɥɤɨɝɨɥɶɧɿ
ɤɨɧɫɟɪɜɢ ɯɥɿɛ ɬɨɳɨ ɜɢɫɭɜɚɸɬɶɫɹ ɨɞɧɚɤɨɜɿ ɜɢɦɨɝɢ
ɹɤɨɫɬɿɉɪɨɬɟɡɞɟɬɚɥɶɧɨɝɨɜɢɜɱɟɧɧɹɩɥɚɧɿɜɪɨɡɪɨɛɤɢ
ɫɢɫɬɟɦɢɇȺɋɋɊɭɨɤɪɟɦɢɯɤɪɚʀɧɚɯɬɚɤɢɯɹɤɉɨɥɶɳɚ
>@ Ƚɪɟɰɿɹ >@ ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ >@ ɫɬɚɥɨ ɜɿɞɨɦɨɳɨ
ɩɨɱɚɬɤɨɜɢɣ ɟɬɚɩ ɩɥɚɧɭɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ
ɦɚɤɫɢɦɚɥɶɧɨɜɪɚɯɨɜɭɽɝɟɨɝɪɚɮɿɱɧɟɦɿɫɰɟɩɨɯɨɞɠɟɧɧɹ
ɩɪɟɞɦɟɬɿɜ ɜɢɜɱɟɧɧɹ ɤɥɿɦɚɬɢɱɧɿ ɡɨɧɢ ʀɯ ɩɿɞɝɨɬɨɜɤɢ
ɩɟɪɟɪɨɛɤɢɬɚɩɪɢɣɦɚɧɧɹɚ ɬɚɤɨɠɬɪɚɧɫɩɨɪɬɧɿɭɦɨɜɢ
ɩɟɪɟɜɟɡɟɧɧɹɞɨɫɬɚɜɤɢ 
ɉɿɞ ɱɚɫ ɞɟɬɚɥɶɧɨɝɨ ɨɡɧɚɣɨɦɥɟɧɧɹ ɡ ɩɥɚɧɚɦɢ
ɇȺɋɋɊɹɤɿɪɟɚɥɿɡɭɸɬɶɫɹɭɦɟɠɚɯɫɯɨɠɢɯɬɟɯɧɨɥɨɝɿɣ
ɚɥɟ ɭ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɫɭɬɬɽɜɿ
ɜɿɞɦɿɧɧɨɫɬɿ ɩɪɨ ɹɤɿ ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ ɇɚɩɪɢɤɥɚɞ, 
ɩɥɚɧɢ ɇȺɋɋɊ ɩɿɞ ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɚ ɫɢɪɭ ɜ ɍɤɪɚʀɧɿ
>@ ɬɚ ȱɫɩɚɧɿʀ >@ ɧɟ ɡɜɚɠɚɸɱɢ ɧɚ ɿɞɟɧɬɢɱɧɿ
ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɭ ɬɚ ɟɬɚɩɧɿɫɬɶ
ɜɢɤɨɧɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ ɦɚɸɬɶ
ɪɨɡɛɿɠɧɨɫɬɿ. Ɍɚɤ ɭ ɤɪɚʀɧɿ ɡ ɛɿɥɶɲ ɬɟɩɥɢɦ ɤɥɿɦɚɬɨɦ
ɤɿɥɶɤɿɫɬɶ ɤɪɢɬɢɱɧɢɯ ɤɨɧɬɪɨɥɶɧɢɯ ɬɨɱɨɤ ɡɛɿɥɶɲɟɧɚ
ɉɪɢ ɰɶɨɦɭ ɛɿɥɶɲɿɫɬɶ ɡ ɧɢɯ ɦɚɽ ɛɿɨɥɨɝɿɱɧɢɣ ɬɢɩ 
ɧɟɛɟɡɩɟɤɢ ɿ ɩɟɪɟɜɚɠɧɨ ɬɹɠɤɿ ɧɚɫɥɿɞɤɢ ɭ ɪɚɡɿ ʀɯ ɧɟ
ɭɫɭɧɟɧɧɹ ɉɪɨɬɟ ɭ ɤɪɚʀɧɿ ɡɿ ɡɧɚɱɧɨɸ ɤɿɥɶɤɿɫɬɸ
ɩɪɨɦɢɫɥɨɜɢɯ ɡɨɧ ɬɚ ɫɤɥɚɞɧɨɸ ɟɤɨɥɨɝɿɱɧɨɸ
ɫɢɬɭɚɰɿɽɸɤɿɥɶɤɿɫɬɶɤɨɧɬɪɨɥɶɧɢɯɬɨɱɨɤɳɨɧɚɥɟɠɚɬɶ
ɞɨ ɬɢɩɿɜ ɧɟɛɟɡɩɟɤɢɏ ɯɿɦɿɱɧɿ ɬɚɎ ɮɿɡɢɱɧɿ ɬɚɤɨɠ
ɡɛɿɥɶɲɟɧɚ ɚɥɟ ɣɦɨɜɿɪɧɿɫɬɶ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɧɢɡɶɤɚ ɿ
ɬɹɠɤɿɫɬɶ ± ɫɟɪɟɞɧɹ Ɇɟɯɚɧɿɱɧɿ ɞɨɦɿɲɤɢ ɿ ɯɿɦɿɱɧɿ
ɪɟɱɨɜɢɧɢ ɜɢɞɚɥɢɬɢ ɡɧɚɱɧɨ ɥɟɝɲɟ ɨɫɤɿɥɶɤɢ ɜɨɧɢ
ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɹɜɥɟɧɿ ɿ ɛɟɡɩɨɜɨɪɨɬɧɨ ɜɢɞɚɥɟɧɿ ɧɚ
ɩɨɱɚɬɤɨɜɨɦɭɟɬɚɩɿɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭ 
Ɉɩɢɫɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɿ ɩɿɞ ɱɚɫ
ɜɢɜɱɟɧɧɹɩɥɚɧɿɜɇȺɋɋɊɩɪɢɩɟɪɟɪɨɛɰɿɦ¶ɹɫɚɭɄɢɬɚʀ
ɬɚɆɟɤɫɢɰɿ >@ ɚ ɬɚɤɨɠ ɧɚ ɩɿɞɩɪɢɽɦɫɬɜɚɯ ɤɪɭɩ¶ɹɧɨʀ
>@ɬɚɦɨɥɨɱɧɨʀɿɧɞɭɫɬɪɿʀ>@    
Ɂ ɜɢɳɟɧɚɜɟɞɟɧɨɝɨ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ ɳɨ
ɪɨɡɪɨɛɤɚ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɛɟɡɩɟɤɢ ɯɚɪɱɨɜɨʀ
ɩɪɨɞɭɤɰɿʀ ɞɚɽ ɩɿɞɩɪɢɽɦɫɬɜɭ ɜɩɟɜɧɟɧɿɫɬɶ ɜ ɬɨɦɭ ɳɨ
ɩɪɨɞɭɤɰɿɹ ɛɭɞɟ ɛɟɡɩɟɱɧɨɸ ɹɤɿɫɧɨɸ
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɸɿɦɚɬɢɦɟɜɟɥɢɤɢɣɩɨɩɢɬ 
ɋɚɦɟ ɬɨɦɭ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɫɢɫɬɟɦɭ
ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɬɚ ɛɟɡɩɟɤɨɸ ɿ ɞɥɹ ɩɪɢɧɰɢɩɨɜɨ
ɧɨɜɢɯ ɩɨɡɢɰɿɣ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ ɡ 
ɩɪɨɛɿɨɬɢɱɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ± ɤɚɩɫɭɥɶɨɜɚɧɢɯ 
ɍ ɫɢɫɬɟɦɿ ɤɨɧɬɪɨɥɸ ɛɭɥɨ ɜɪɚɯɨɜɚɧɨ 
ɿɽɪɚɪɯɿɱɧɿɫɬɶ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɤɨɧɰɟɩɰɿɣ ɡɨɜɧɿɲɧɹ
ɧɨɪɦɚɬɢɜɧɚ ɞɨɤɭɦɟɧɬɚɰɿɹ ɬɚ ɩɪɨɝɪɚɦɢ-ɩɟɪɟɞɭɦɨɜɢ
Ɉɫɧɨɜɨɸ ɞɥɹ ɩɨɛɭɞɨɜɢ ɩɥɚɧɭ ɇȺɋɋɊ ɫɬɚɥɚ
ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ©ɉɪɨɞɭɤɬɭ
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Ɋɟɚɥɿɡɚɰɿɹ ɞɚɧɢɯ ɟɬɚɩɿɜ ɭ ɜɢɡɧɚɱɟɧɿɣ
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɨɛɭɦɨɜɥɸɽ ɟɮɟɤɬɢɜɧɢɣɜɩɥɢɜɧɚɭɦɨɜɢ
ɩɪɨɬɿɤɚɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ ɬɚ ɨɪɿɽɧɬɭɽ ɬɪɭɞɨɜɿ
ɪɟɫɭɪɫɢ ɧɚ ɤɨɧɤɪɟɬɧɿ ɡɚɯɨɞɢ ɡ ɧɚɥɚɲɬɭɜɚɧɧɹ ɿ





ɇɚ ɩɿɞɫɬɚɜɿ ɧɚɜɟɞɟɧɨʀ ɫɯɟɦɢ ɡɪɨɛɥɟɧɨ
ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɬɚ ɚɧɚɥɿɡ ɩɨɬɟɧɰɿɣɧɨ ɧɟɛɟɡɩɟɱɧɢɯ
ɮɚɤɬɨɪɿɜ ɬɚɛɥ ɹɤɢɣ ɩɟɪɟɞɛɚɱɚɽ ɡɛɿɪ ɿ ɨɰɿɧɤɭ
ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɧɟɛɟɡɩɟɤɢ ɿ ɭɦɨɜɢ ɳɨ ɦɨɠɭɬɶ
ɩɪɢɡɜɟɫɬɢ ɞɨ ʀɯ ɜɢɧɢɤɧɟɧɧɹ ɍ ɪɚɦɤɚɯ ɩɥɚɧɭ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɮɿɡɢɱɧɿ ɛɿɨɥɨɝɿɱɧɿ ɬɚ ɯɿɦɿɱɧɿ
ɧɟɛɟɡɩɟɤɢ ȼɫɿ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɧɟɛɟɡɩɟɱɧɨɫɬɿ
ɨɰɿɧɸɸɬɶɫɹɡɛɚɥɶɧɨɸɲɤɚɥɨɸ ɋɢɫɬɟɦɚɤɨɧɬɪɨɥɸ
ɮɨɤɭɫɭɽɬɶɫɹ ɧɚ ɡɧɚɱɭɳɢɯ ɧɟɛɟɡɩɟɱɧɢɯ ɮɚɤɬɨɪɚɯ
ɹɤɿ ɡ ɪɨɡɭɦɧɨɸ ɱɚɫɬɤɨɸ ɣɦɨɜɿɪɧɨɫɬɿ ɦɨɠɭɬɶ
ɫɬɚɬɢɫɹ ɿ ɦɨɠɭɬɶ ɡɚɜɞɚɬɢ ɲɤɨɞɢ ɡɞɨɪɨɜ
ɸ
ɫɩɨɠɢɜɚɱɿɜ 
ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɿ ɚɧɚɥɿɡ ɪɢɡɢɤɿɜ ɫɩɪɹɦɨɜɚɧɿ ɧɚ
ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɪɨɹɜɭ ɚ ɧɟ ɧɚ ɥɿɤɜɿɞɚɰɿɸ ɧɚɫɥɿɞɤɿɜ
ɜɿɞ ɧɟɜɿɞɩɨɜɿɞɧɨɝɨ ɩɪɨɞɭɤɬɭ ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɜɫɿ
ɟɬɚɩɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ
©ɉɪɨɞɭɤɬɭ ɤɚɩɫɭɥɶɨɜɚɧɨɝɨ ɡ ɩɪɨɛɿɨɬɢɱɧɢɦɢ
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢª.  
ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɨɰɿɧɰɿ ɧɟɛɟɡɩɟɤ ɛɭɥɢ
ɜɢɛɪɚɧɿ ɜɿɞɩɨɜɿɞɧɿ ɡɚɯɨɞɢ ɭɩɪɚɜɥɿɧɧɹ ɜɢɪɨɛɧɢɱɿ
ɩɪɨɝɪɚɦɢ ɨɛɨɜ
ɹɡɤɨɜɢɯ ɩɨɩɟɪɟɞɧɿɯ ɡɚɯɨɞɿɜ), 
ɜɢɞɿɥɟɧɿ ɤɪɢɬɢɱɧɿ ɤɨɧɬɪɨɥɶɧɿ ɬɨɱɤɢ ɄɄɌ ɧɚ ɭɫɿɯ
ɨɩɟɪɚɰɿɹɯ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭ 
ɉɪɢ ɜɢɡɧɚɱɟɧɧɿ ɤɨɠɧɨʀ ɄɄɌ ɡɚɫɬɨɫɨɜɭɜɚɜɫɹ
ɦɟɬɨɞ ©Ⱦɟɪɟɜɨ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶª ɉɪɢ ɚɧɚɥɿɡɿ
ɪɢɡɢɤɿɜ   ɛɭɥɢ   ɜɢɹɜɥɟɧɿ    ɿ    ɜɢɡɧɚɱɟɧɿ   ɨɫɧɨɜɧɿ 
ɧɟɛɟɡɩɟɱɧɿ ɮɚɤɬɨɪɢ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ
ɤɚɩɫɭɥɶɨɜɚɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡ ɩɪɨɛɿɨɬɢɱɧɢɦɢ
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
Ʉɪɢɬɢɱɧɿɤɨɧɬɪɨɥɶɧɿɬɨɱɤɢɜɢɡɧɚɱɚɥɢɫɹ ɞɥɹ ɬɨ
ɝɨɳɨɛ ɞɨɩɨɦɨɝɬɢ ɤɨɧɬɪɨɥɸɜɚɬɢ ɣɦɨɜɿɪɧɿɫɬɶ ɤɨɧɬɚ
ɦɿɧɚɰɿʀɩɪɨɞɭɤɰɿʀɭɜɢɪɨɛɧɢɱɨɦɭɫɟɪɟɞɨɜɢɳɿɚɬɚɤɨɠ





































ɉɨɫɬɚɱɚɥɶɧɢɤɢɫɯɜɚɥɟɧɿɜɫɹɫɢɪɨɜɢɧɚɜɭɩɚɤɨɜɰɿȼɧɚɹɜɧɨɫɬɿɫɭɩɪɭɜɿɞɧɿɞɨɤɭɦɟɧɬɢɳɨɩɿɞɬɜɟɪɞɠɭɸɬɶɹɤɿɫɬɶɿɛɟɡɩɟɱɧɿɫɬɶɫɢɪɨɜɢɧɢɿɞɨɩɨɦɿɠɧɢɯɦɚɬɟɪɿɚɥɿɜ ɉɨɞɚɥɶɲɿɨɩɟɪɚɰɿʀɦɨɠɥɢɜɿɫɬɶɩɨɞɚɥɶɲɨɝɨɭɫɭɧɟɧɧɹɧɟɛɟɡɩɟɤɢ Ʉɨɧɬɪɨɥɶɜɢɤɨɧɚɧɧɹɩɪɨɰɟɞɭɪɡɜɯɿɞɧɨɝɨɤɨɧɬɪɨɥɸɫɢɪɨɜɢɧɢɿɞɨɩɨɦɿɠɧɢɯɦɚɬɟɪɿɚɥɿɜɞɨɤɭɦɟɧɬɭɜɚɧɧɹɩɪɨɰɟɞɭɪ 
ɩɿɞɜɢɳɟɧɚ ɜɨɥɨɝɚ ɜ ɫɭɯɢɯ ɤɨɦɩɨɧɟɧɬɚɯɫɢɪɨɜɢɧɢ ɏ-2-1 
ɩɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬ ɦɨ ɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɢɯ ɩɨɬɟɧɰɿɣɧɨ-ɩɚɬɨɝɟɧɧɢɯ ɞɪɿɠɞɠɿɜɩɥɿɫɧɹɜɢ Ȼ-2-2 
Ɂɛɟɪɿɝɚɧɧɹɫɢɪɨɜɢɧɢɞɨɩɨɦɿɠɧɢɯɦɚɬɟɪɿɚɥɿɜ 
ɩɨɪɭɲɟɧɧɹ ɰɿɥɿɫɧɨɫɬɿɭɩɚɤɨɜɤɢ ɫɬɨɪɨɧɧɿɞɨɦɿɲɤɢɜɤɥɸɱɟɧɧɹ Ɏ-1-1 Ⱦɨɬɪɢɦɚɧɧɹɭɦɨɜɡɛɟɪɿɝɚɧɧɹɜɿɞ- 20 
0ɋɞɨ
0ɋɬɟɪɦɿɧɿɜɩɪɢɞɚɬɧɨɫɬɿɞɨɫɩɨɠɢɜɚɧɧɹɡɛɟɪɿɝɚɧɧɹɫɢɪɨɜɢɧɢɬɚɩɚɤɭɜɚɥɶɧɢɯɦɚɬɟɪɿɚɥɿɜɜɝɟɪɦɟɬɢɱɧɨɦɭɩɚɤɭɜɚɧɧɿ ɉɨɞɚɥɶɲɿɨɩɟɪɚɰɿʀɦɨɠɥɢɜɿɫɬɶɩɨɞɚɥɶɲɨɝɨɭɫɭɧɟɧɧɹɧɟɛɟɡɩɟɤɢ ɄɨɧɬɪɨɥɶɜɢɤɨɧɚɧɧɹɪɨɛɨɱɨʀɿɧɫɬɪɭɤɰɿʀɡɤɨɧɬɪɨɥɸɭɦɨɜɡɛɟɪɿɝɚɧɧɹɆɨɧɿɬɨɪɢɧɝɤɥɿɦɚɬɢɱɧɢɯɩɚɪɚɦɟɬɪɿɜ 





ɫɬɨɪɨɧɧɿɞɨɦɿɲɤɢɜɤɥɸɱɟɧɧɹ Ɏ-2-4 ȾɨɬɪɢɦɚɧɧɹɟɬɚɩɿɜɨɱɢɳɟɧɧɹɜɨɞɢɫɜɨɽɱɚɫɧɟɨɛɫɥɭɝɨɜɭɜɚɧɧɹɨɛɥɚɞɧɚɧɧɹɡɚɦɿɧɚɮɿɥɶɬɪɿɜɞɟɡɿɧɮɟɤɰɿɹɨɛɥɚɞɧɚɧɧɹȾɨɬɪɢɦɚɧɧɹɬɟɦɩɟɪɚɬɭɪɧɢɯɩɚɪɚɦɟɬɪɿɜɜɨɞɢ0ɋ-50 0ɋ ɉɨɞɚɥɶɲɿɨɩɟɪɚɰɿʀɧɟɦɨɠɭɬɶɡɦɟɧɲɢɬɢɧɟɛɟɡɩɟɤɭɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹ Ʉɨɧɬɪɨɥɶɜɢɤɨɧɚɧɧɹɿɧɫɬɪɭɤɰɿʀɡɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭɩɿɞɝɨɬɨɜɤɢɜɨɞɢɪɨɛɨɬɢɨɛɥɚɞɧɚɧɧɹɩɪɨɰɟɞɭɪɢɩɨɡɚɯɢɫɬɭɜɿɞɩɨɬɪɚɩɥɹɧɧɹɫɬɨɪɨɧɧɿɯɜɤɥɸɱɟɧɶ ɉɟɪɿɨɞɢɱɧɢɣɤɨɧɬɪɨɥɶɮɿɡɿɢɤɨ-ɯɿɦɿɱɧɢɯɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯɬɨɤɫɢɤɨɥɨɝɿɱɧɢɯɩɨɤɚɡɧɢɤɿɜɤɨɧɬɪɨɥɶɡɚɥɢɲɤɨɜɢɯɤɿɥɶɤɨɫɬɟɣɞɟɡɿɧɮɿɤɭɸɱɢɯɪɨɡɱɢɧɿɜ 
ɧɟɹɤɿɫɧɚɦɢɣɤɚɞɟɡɿɧɮɟɤɰɿɹɨɛɥɚɞɧɚɧɧɹɧɟɫɜɨɽɱɚɫɧɚɡɚɦɿɧɚɮɿɥɶɬɪɿɜ 
ɩɿɞɜɢɳɟɧɚɡɚɥɢɲɤɨɜɚɤɿɥɶɤɿɫɬɶɬɨɤɫɢɱɧɢɯɟɥɟɦɟɧɬɿɜɮɿɡɢɤɨɯɿɦɿɱɧɢɯɩɨɤɚɡɧɢɤɿɜɞɟɡɿɧɮɿɤɭɸɱɨʀɪɟɱɨɜɢɧɢɡɚɥɢɲɤɨɜɚɤɿɥɶɤɿɫɬɶɤɢɫɧɸ ɏ-2-3 
ɧɟɞɨɬɪɢɦɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀɨɱɢɳɟɧɧɹ ɜɨɞɢ ɞɟɡɿɧɮɟɤɰɿʀɨɛɥɚɞɧɚɧɧɹ 
ɩɿɞɜɢɳɟɧɢɣɜɦɿɫɬɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɢɯɩɨɬɟɧɰɿɣɧɨ-ɩɚɬɨɝɟɧɧɢɯɦ\ɨ Ȼ-3-3  
ɉɿɞɝɨɬɨɜɤɚɮɨɪɦɭɸɱɨɝɨɪɨɡɱɢɧɭAlgNaɩɟɪɟɦɿɲɭɜɚɧɧɹɡɜɨɞɨɸɟɤɫɩɨɡɢɰɿɹ 
ɩɨɪɭɲɟɧɧɹɩɪɚɜɢɥɨɛɫɥɭɝɨɜɭɜɚɧɧɹɨɛɥɚɞɧɚɧɧɹɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɫɬɨɪɨɧɧɿ ɞɨɦɿɲɤɢɜɤɥɸɱɟɧɧɹ, ɝɭɫɬɢɧɚɮɨɪɦɭɸɱɨɝɨ ɪɨɡɱɢɧɭ ɩɨɪɭɲɟɧɧɹ ɫɬɪɭɤɬɭɪɢɝɟɥɸ Ɏ-2-1   
Ⱦɨɬɪɢɦɚɧɧɹ ɪɟɰɟɩɬɭɪɢ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹ Ĳ   «ɯ ɫɟɤɫɩɨɡɢɰɿɹ Ĳ   «ɯ ɬɟɦɩɟɪɚɬɭɪɧɿ ɩɚɪɚɦɟɬɪɢɜɨɞɢ0ɋ-50 0ɋ. ɉɨɞɚɥɶɲɿ ɨɩɟɪɚɰɿʀ ɧɟ ɦɨɠɭɬɶ ɡɦɟɧɲɢɬɢ ɧɟɛɟɡɩɟɤɭɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹ Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭɪɟɰɟɩɬɭɪɢ ɜɦɿɫɬɭ ɜɨɥɨɝɢ ɬɟɦɩɟɪɚɬɭɪɢ ɜɨɞɢɱɚɫɭɩɟɪɦɿɲɭɜɚɧɧɹɟɤɫɩɨɡɢɰɿʀɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿɿɡɦɢɜɢɡɪɭɤɿɨɛɥɚɞɧɚɧɧɹ 
ɩɨɪɭɲɟɧɧɹɨɫɨɛɢɫɬɨʀɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-2-3 
ɩɨɪɭɲɟɧɧɹ ɜɢɦɨɝ ɪɟɰɟɩɬɭɪɢ ɩɿɞɜɢɳɟɧɚɜɨɥɨɝɚ ɏ-1-1 
ɉɿɞɝɨɬɨɜɤɚɪɨɡɱɢɧɭɫɢɪɨɜɚɬɤɢɩɿɞɫɢɪɧɨʀ ɩɟɪɟɦɿɲɭɜɚɧɧɹɡɜɨɞɨɸɟɤɫɩɨɡɢɰɿɹ 
ɩɨɪɭɲɟɧɧɹɩɪɚɜɢɥɨɛɫɥɭɝɨɜɭɜɚɧɧɹɨɛɥɚɞɧɚɧɧɹɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɫɬɨɪɨɧɧɿ ɞɨɦɿɲɤɢɜɤɥɸɱɟɧɧɹ ɭ ɪɚɡɿ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɜɿɞɛɭɞɟɬɶɫɹ ɡɝɨɪɬɚɧɧɹɛɿɥɤɿɜɬɚʀɯɫɟɞɢɦɟɧɬɚɰɿɹ Ɏ-3-4    




















ɉɨɪɭɲɟɧɧɹ ɩɪɚɜɢɥɫɬɟɪɢɥɿɡɚɰɿʀ ɜɢɦɨɝ ɩɪɢ ɪɨɛɨɬɿɫɬɟɪɢɥɿɡɚɬɨɪɿɜ 
ɜɢɠɢɜɚɧɧɹɦɨ Ȼ-3-4 Ⱦɨɬɪɢɦɚɧɧɹɭɦɨɜɩɚɫɬɟɪɢɡɚɰɿʀɬɟɦɩɟɪɚɬɭɪɚ
0ɋ- 97 0ɋɱɚɫ«ɯɫɞɨɬɪɢɦɚɧɧɹɪɟɠɢɦɿɜɩɚɫɬɟɪɢɡɚɰɿʀ ɉɨɞɚɥɶɲɿɨɩɟɪɚɰɿʀɧɟɦɨɠɭɬɶɡɦɟɧɲɢɬɢɧɟɛɟɡɩɟɤɭɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹ Ʉɨɧɬɪɨɥɶɜɢɤɨɧɚɧɧɹɿɧɫɬɪɭɤɰɿʀɡɪɨɛɨɬɢɩɚɫɬɟɪɢɡɚɬɨɪɿɜ 
Ɉɯɨɥɨɞɠɟɧɧɹ 
ɧɟɞɨɬɪɢɦɚɧɧɹɬɟɦɩɟɪɚɬɭɪɢ ɩɿɞɜɢɳɟɧɚɝɭɫɬɢɧɚɫɭɦɿɲɿ Ɏ-1-1 Ⱦɨɬɪɢɦɚɧɧɹɬɟɦɩɟɪɚɬɭɪɢ
0ɋ-25 0ɋ Ʉɨɧɬɪɨɥɶɡɚɞɨɬɪɢɦɚɧɧɹɦɬɟɦɩɟɪɚɬɭɪɢɨɫɨɛɢɫɬɨʀɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦɡɦɢɜɢɡɪɭɤɿɨɛɥɚɞɧɚɧɧɹɤɨɧɬɪɨɥɶɦɢɣɤɢɨɛɥɚɞɧɚɧɧɹ ɩɨɪɭɲɟɧɧɹɩɪɚɜɢɥɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-3-4  
ɉɟɪɟɦɿɲɭɜɚɧɧɹ 
 ɩɨɪɭɲɟɧɧɹɱɚɫɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹɩɪɚɜɢɥɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
 
ɧɚɹɜɧɿɫɬɶɫɬɨɪɨɧɧɿɯɞɨɦɿɲɨɤɜɤɥɸɱɟɧɶɧɟɝɨɦɨɝɟɧɧɚɫɢɫɬɟɦɚ Ɏ-1-2 





ɧɚɹɜɧɿɫɬɶɫɬɨɪɨɧɧɿɯɞɨɦɿɲɨɤ ɜɤɥɸɱɟɧɶ Ɏ-1-1 
Ⱦɨɬɪɢɦɚɧɧɹɬɟɯɧɨɥɨɝɿɱɧɢɯɩɚɪɚɦɟɬɪɿɜ ɬɢɫɤɪɭɯɩɨɜɿɬɪɹɱɚɫɟɤɫɬɪɭɡɿʀĲ = («ɯɫ, ɨɫɨɛɢɫɬɨʀɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ ɉɨɞɚɥɶɲɿ ɨɩɟɪɚɰɿʀ ɧɟ ɦɨɠɭɬɶ ɡɦɟɧɲɢɬɢ ɧɟɛɟɡɩɟɤɭ ɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹ Ʉɨɧɬɪɨɥɶɩɚɪɚɦɟɬɪɿɜɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭɬɢɫɤɪɭɯɩɨɜɿɬɪɹ ɜɢɪɨɛɧɢɱɨʀ ɫɚɧɿɬɚɪɿʀ ɡɦɢɜɢ ɡ ɪɭɤ ɿ ɨɛɥɚɞɧɚɧɧɹ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-1-1 
ɡɚɥɢɲɤɢ ɞɟɡɿɧɮɿɤɭɸɱɢɯɪɨɡɱɢɧɿɜ ɏ-2-2 
Ʉɚɩɫɭɥɨɭɬɜɨɪɟɧɧɹ 
ɉɨɪɭɲɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢɦɿɲɚɥɤɢ ɲɜɢɞɤɿɫɬɶɨɛɟɪɬɚɧɧɹɦɿɲɚɥɤɢ ɱɚɫ ɩɪɚɜɢɥ ɝɿɝɿɽɧɢɩɟɪɫɨɧɚɥɨɦ 
ɧɚɹɜɧɿɫɬɶɫɬɨɪɨɧɧɿɯɞɨɦɿɲɨɤ
, ɞɟɮɨɪɦɚɰɿɹɤɚɩɫɭɥɢ Ɏ-1-3 
Ⱦɨɬɪɢɦɚɧɧɹ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɨɛɥɚɞɧɚɧɧɹ ɨɫɨɛɢɫɬɨʀ ɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ ɉɨɞɚɥɶɲɿɨɩɟɪɚɰɿʀɧɟɦɨɠɭɬɶɡɦɟɧɲɢɬɢɧɟɛɟɡɩɟɤɭɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹɄɨɧɬɪɨɥɶɩɚɪɚɦɟɬɪɿɜɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭɲɜɢɞɤɿɫɬɶɨɛɟɪɬɚɧɧɹɦɿɲɚɥɤɢɱɚɫɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɡɦɢɜɢɡɪɭɤɿɨɛɥɚɞɧɚɧɧɹɤɨɧɬɪɨɥɶɞɟɡɿɧɮɿɤɭɸɱɢɯɪɨɡɱɢɧɿɜ 
ɩɨɪɭɲɟɧɧɹɩɪɚɜɢɥɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-1-3  
ɡɚɥɢɲɤɢ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɪɨɡɱɢɧɿɜ ɏ-1-3 
ȼɿɞɨɤɪɟɦɥɟɧɧɹɤɚɩɫɭɥɜɿɞɮɨɪɦɭɸɱɨɝɨɪɨɡɱɢɧɭɩɪɨɦɢɜɚɧɧɹɤɚɩɫɭɥ 
ɩɨɪɭɲɟɧɧɹ   ɬɟɯɧɨɥɨɝɿɱɧɢɯɪɟɠɢɦɿɜɧɟɞɨɫɬɚɬɧɹɤɿɥɶɤɿɫɬɶɜɨɞɢ ɞɥɹ ɩɪɨɦɢɜɚɧɧɹ ɤɚɩɫɭɥɩɪɚɜɢɥ ɨɫɨɛɢɫɬɨʀ  ɝɿɝɿɽɧɢ ɿɜɢɪɨɛɧɢɱɨʀ ɫɚɧɿɬɚɪɿʀ  ɩɟɪɫɨɧɚɥɨɦ 
ɧɚɹɜɧɿɫɬɶɫɬɨɪɨɧɧɿɯɞɨɦɿɲɨɤɜɤɥɸɱɟɧɶɡɥɢɩɚɧɧɹɤɚɩɫɭɥ Ɏ-3-1 












ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-3-3  Ʉɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɱɨʀ ɫɚɧɿɬɚɪɿʀɡɦɢɜɢ ɡ ɪɭɤ ɿ ɨɛɥɚɞɧɚɧɧɹ ɤɨɧɬɪɨɥɶ ɞɟɡɿɧɮɿɤɭɸɱɢɯɪɨɡɱɢɧɿɜ ɡɚɥɢɲɤɨɜɨʀɤɿɥɶɤɨɫɬɿɞɟɡɿɧɮɿɤɭɸɱɢɯɪɨɡɱɢɧɿɜɮɨɪɦɭɸɱɨɝɨ ɪɨɡɱɢɧɭ 
 
 
ɩɨɪɭɲɟɧɧɹ   ɬɟɯɧɨɥɨɝɿɱɧɢɯɪɟɠɢɦɿɜ ɡɚɥɢɲɤɨɜɚ ɤɿɥɶɤɿɫɬɶɮɨɪɦɭɸɱɨɝɨ ɪɨɡɱɢɧɭ ɏ-3-2 
Ɏɚɫɭɜɚɧɧɹɩɚɤɭɜɚɧɧɹɦɚɪɤɭɜɚɧɧɹ 
ɩɨɪɭɲɟɧɧɹɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ ɩɚɤɭɜɚɥɶɧɿɦɚɬɟɪɿɚɥɢɨɛɥɚɞɧɚɧɧɹ ɧɚɧɟɫɟɧɧɹɧɟɜɿɞɩɨɜɿɞɧɢɯɬɟɪɦɿɧɿɜɩɪɢɞɚɬɧɨɫɬɿɞɨɫɩɨɠɢɜɚɧɧɹ 
ɧɚɹɜɧɿɫɬɶɫɬɨɪɨɧɧɿɯɞɨɦɿɲɨɤ ɜɤɥɸɱɟɧɶ Ɏ-2-4 
Ⱦɨɬɪɢɦɚɧɧɹɬɟɯɧɨɥɨɝɿɱɧɨɝɨɩɪɨɰɟɫɭɨɫɨɛɢɫɬɨʀɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ ɇɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ ɧɟ ɡɦɨɠɭɬɶ ɡɦɟɧɲɢɬɢ ɧɟɛɟɡɩɟɤɭɞɨɩɪɢɣɧɹɬɧɨɝɨɪɿɜɧɹ Ʉɨɧɬɪɨɥɶ ɡɚ ɜɢɤɨɧɚɧɧɹɦ ɪɨɛɨɱɨʀ ɿɧɫɬɪɭɤɰɿʀ ɡɮɚɫɭɜɚɧɧɹ ɩɚɤɭɜɚɧɧɹ ɟɬɢɤɟɬɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀȼɢɤɨɧɚɧɧɹɩɪɨɰɟɞɭɪɢɩɨɡɚɯɢɫɬɭɜɿɞɩɨɬɪɚɩɥɹɧɧɹɫɬɨɪɨɧɧɿɯɜɤɥɸɱɟɧɶ Ʉɨɧɬɪɨɥɶɦɚɪɤɭɜɚɧɧɹ ɩɨɪɭɲɟɧɧɹɩɪɚɜɢɥɨɫɨɛɢɫɬɨʀɝɿɝɿɽɧɢɿɜɢɪɨɛɧɢɱɨʀɫɚɧɿɬɚɪɿʀɩɟɪɫɨɧɚɥɨɦ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɟɨɛɫɿɦɟɧɿɧɧɹ Ȼ-1-4 
Ɂɛɟɪɿɝɚɧɧɹɩɪɨɞɭɤɰɿʀ 
ɧɟɞɨɬɪɢɦɚɧɧɹ ɭɦɨɜ ɬɚɬɟɪɦɿɧɭɡɛɟɪɿɝɚɧɧɹ 
 
ɩɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɢɯ ɦ\ɨɞɪɿɠɞɠɿɜɩɥɿɫɟɧɿ Ȼ-2-3 
Ʉɨɧɬɪɨɥɶɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜɡɛɟɪɿɝɚɧɧɹɝɨɬɨɜɨʀɩɪɨɞɭɤɰɿʀɞɨɋɿɜɿɞɧɨɫɧɿɣɜɨɥɨɝɨɫɬɿɩɨɜɿɬɪɹ 




Ȼɟɡɡɭɩɢɧɧɟ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨ
ɰɟɫɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɽ ɝɨɥɨɜɧɨɸ
ɭɦɨɜɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɬɚ
ɥɿɞɟɪɫɬɜɚ ɩɿɞɩɪɢɽɦɫɬɜɚɧɚɪɢɧɤɭ. ȼɭɫɿɯɩɟɪɟɞɨɜɢɯɡɚ
ɫɬɭɩɟɧɟɦɿɧɞɭɫɬɪɿɚɥɿɡɚɰɿʀɤɪɚʀɧɚɯɡɨɤɪɟɦɚɞɨɫɢɬɶɪɨ
ɡɜɢɧɭɬɢɯ ɭ ɫɮɟɪɿ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭɪɹɞɨɜɢɣɦɟ
ɧɟɞɠɦɟɧɬ ɧɚɦɚɝɚɽɬɶɫɹ ɩɿɞɬɪɢɦɚɬɢ ɿ ɡɚɛɟɡɩɟɱɢɬɢ ɫɬɚ
ɛɿɥɶɧɢɣ ɪɨɡɜɢɬɨɤ ɯɚɪɱɨɜɢɦ ɜɢɪɨɛɧɢɰɬɜɚɦ ɳɨ ɧɚɥɟ
ɠɚɬɶ ɞɨ ɦɚɥɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɿɡɧɟɫɭ Ɉɞɧɨɱɚɫɧɨ ɡ
ɰɢɦ ɩɨɜɢɧɧɿ ɩɪɨɜɨɞɢɬɢɫɶ ɡɚɯɨɞɢ ɡ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ
ɹ
ɧɚɫɟɥɟɧɧɹ Ⱦɥɹ ɰɶɨɝɨ ɜɚɠɥɢɜɨ ɪɨɡɪɨɛɢɬɢ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɿɧɧɹɹɤɿɫɬɸɬɚɛɟɡɩɟɱɧɿɫɬɸɯɚɪɱɨɜɢɯɩɪɨɞɭɤɬɿɜ
ɿ ɬɿɫɧɨ ʀʀ ɩɨɜ¶ɹɡɚɬɢ ɡ ɩɨɥɿɬɢɤɨɸ ɨɡɞɨɪɨɜɥɟɧɧɹ ɧɚɫɟ
ɥɟɧɧɹ ɬɚ ɫɬɪɚɬɟɝɿɽɸ ɪɟɚɥɿɡɚɰɿʀ ɩɪɢɧɰɢɩɿɜ +$&&3 ɧɚ
ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢɽɦɫɬɜɚɯ ɦɚɥɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɿɡɧɟ
ɫɭɹɤɟɮɟɤɬɢɜɧɢɯɜɢɪɨɛɧɢɤɿɜɟɤɫɩɨɪɬɧɨʀɩɪɨɞɭɤɰɿʀ 
Ɍɚɤɧɚɦɢɛɭɥɨɪɨɡɪɨɛɥɟɧɨɫɢɫɬɟɦɭɭɩɪɚɜɥɿɧɧɹ
ɹɤɿɫɬɸ ɬɚ ɛɟɡɩɟɱɧɿɫɬɸ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɚɩɫɭɥɶɨɜɚ
ɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɩɪɨɛɿɨɬɢɱɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɿɫɧɭɸɱɢɯ ɜɢɦɨɝ ɿ ɩɪɢɧɰɢɩɿɜ ɇȺɋɋɊ
ɋɬɜɨɪɟɧɢɣ ɩɥɚɧ ɞɨɡɜɨɥɢɜ ɜɢɡɧɚɱɢɬɢ ɤɪɢɬɢɱɧɿ ɤɨɧɬ
ɪɨɥɶɧɿ ɬɨɱɤɢ ɪɨɡɪɨɛɢɬɢ ɡɚɯɨɞɢ ɡ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɬɚ
ɭɩɟɪɟɞɠɟɧɧɹɩɨɹɜɢɪɢɡɢɤɿɜɞɥɹɡɞɨɪɨɜ¶ɹɥɸɞɢɧɢɇɚ
ɜɟɞɟɧɿɩɪɨɩɨɡɢɰɿʀɳɨɞɨɭɩɪɚɜɥɿɧɧɹɦɨɠɥɢɜɢɦɢɧɟɛɟ
ɡɩɟɱɧɢɦɢ ɱɢɧɧɢɤɚɦɢ ɝɚɪɚɧɬɭɸɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɟɡ
ɩɟɱɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɪɚɯɭɧɨɤ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɫɢɫɬɟ
ɦɚɬɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɜɢɪɨɛɧɢɰɬɜɚ 
ɛɟɡɩɟɱɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɩɪɢ ɫɩɨɠɢɜɚɧɧɿ ɡɛɿɥɶɲɟɧɧɹ 
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